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(57) [Sl^] 




(2) 

1 

CiS^2] iirs*^-7'";>^fCDejgj^i-©fett. sir 
c L sit® iT 2>i«*3a 1 tcffiig©*^-::^ > ^r/w ? 

lr^'COt<rlS^4^&iS(^. -f-iOJglK&Cassoclated color 20 

r. 30 

* ^ - y > 51 fej^rt waccstis-r ■ss^feffli * -5 - 
7- y > i» ^m^(o^vLnt -5S*fefii t =Sr««-r s y 
>aff"-:/ji/r*or. *9-:/y>3reiai1-©e«:-3 

/c:/y>4'-7=— rTjut. 

friBp'y > iff— T-ji/d^^tg^feccMiD-r-ss^feffligr 
■Siii^a7«:fa4g©*^-7'y >i» K^-^-'^•. 

Ca^S 1 0 1 S!rffi*5--:/y >5'feJ^©l*3»©feK: 

-^i,=»r©. B«rfe7-y>$f— :/;n^©Bfrfes*fefii«. 

-€-©l^©tfe{CjEiitK:*tI&t--5<fc ^ (caaeS ^ C i 
*!^8ii-r-5i«*3S7{CiBiS©*5-^y>i» K^-/ 

50 
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2 

[is^ 1 1 ] liria* ^ - y y > ^fei^oi'hgiJofecc 

oi >-c©mra::^ y > i» f — r^JUrtClifiaSstrfefiKi. fe 

ffl»^-r-s*s. !^K4J«ai3-e-. wK«iEit*<fc9{c 
$ tiTc* s c i -sgft^tJB? jcEK©* 5 

C»*3S12] 7'y>iff^-:/;l/ji-©e{c*fL/'CS* 

Stt. tg7nfeK»-:J(,»rMiB:/y>a'^-:/JHJfc«fir 
iBi^f!i^-:/;u©cb'% 1 :&^S!i? u. mnaT- y > 5r 
f^-:?'Jl/Sfc»i)8aiKI!i9^-:/jP©jajRS*ifc 1 ^*>i5 

7 tcialg©* 5 -r^ y > ir F ^ 

•r-53^-f -^i'tt©-fe;i'-cfiiRSs n-5c t««f«i-rs« 

2tcatt©*7-::/y>* F^-Y^'*. 

©. sjiaisi!if^-r^;i/;^®inas*fefflii. fetB»»^ 
-c<,>sci4i$si(frsK^i 2K:ta«s©;<77-7'y 

[19*31 15] :/ y 1/ * f^- :/;i.©?^Jd05rft-C* o 

* ^ - :/ y > if fe«©»a5*3M3e-r s xe i . 

rnria:*? ^ - >^ y > i'fe«©i^[^©eitcoc>'c«*&ffl 

4Sm IB:/ y > i« 7^- >'JV'^g^-r SXgi . 

fe©3K«*iiftas-a-sfc»«:. H?rs*;^-:/y>i»a« 

©ig^g|JiBiIia:^y>i'7— :/il/©iSg|Ji©ra-C. jB^fe 

t?r§ep^y>iffe«©MgB©i»«:-s©ftsyews« 

or. :?'y>i'^-:7';H*i«:^^-j-SXgi«fi;S.5:/ 
y > if 5=-- -^JKMBfifc^. 

[it*^ 1 6 ] Kfie:/ y > iffeJ^OSSBCfe^^eE^ 
*>iE>f5ie-3e©ftSft:t^f#y^/ce?®ll!W©±T©j^JS:. 

5K:fe*S®::/y >i»f"-:?'Ji'©0Rfe^. 

1 7 ] miiB-S©ft fiwas 1 5 St?* 4 C i 
&!|tSSi-r4IS*3B 1 5«:Stt©::'u:^*'y— ^/JWDJB 

[W*3i 1 8 ] ffria-T'y ^i'f'^^i'rtwsi^accot* 

I93e3n"c«,*aci*!|^i-r«it*:ii 5«cfa«©^ 

y > 5f ^- :^ji'©jgBS:^„ 

[s»*® 1 9 ] «riB*-7-7"y >5iaj^rt©feK:oc> 
r. B!n2a*fe«i«-e©?^iK6«:iEiflCc*fcB-rSJ:^«: 
S:^$4^TC>4Ci*!^<b-r«f^3Bl Stcsatt©::/ 
y > if ^- :/;i'©}gfiS^. 

2 0 ] friBT' y > iifejg8©i^fe«:-5i»t:© 
Bfrsa»*efii{*. feffl««^-r4**. 3^s*ittti?H*. 
i^s^r^^ 5 J: ^ Kia^? nr 1,^ 5 c i 4!Bf«t4 -r 

1 9 tciafE©?' y :^ * :/;l'©JBfifc&& 

[89*52 1 1 J^w^-irju^mtS-rsxasrS&K: 
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«^ 2. c i i -r 1 5 fcg2«© ^ > i» f- 

[0 00 1 ] 
[0002] 

[S£*©^] ia^. *^-*::-5»-^:<;^-:?'>;>^»© 

Wffltt*«*ii^r. 3>hra-4r©3.— tf*Jvji/*9-© 

7-iii««-tn^nsa4*»©t?*^. 4$k:. 30 
-tS»»^S!©t^t?*-:>T, fe©?gfiS»— JKK:?^. 
igi. «© 3 a3tcfe©ie€:»n?SS€it- 5 C i CC J; 0 ?f ftt> 

«>©r*D. ^i23fe«:/i-L/-C»J:tSn/cEn©MI^©fe» 

«>^d;n'&) ©mj£©3^ecc^stis. 

[0 00 3] 

[^?g*s»?^LJ;^<»:-rs^] cn6©?lfeffiW«2^ 
ft&©ffia»:/U>di-CEnBPItgft&©ffiH^»Sfto 40 

Tt^a. i0«. CI E 1 9 3 ifeasr*o. -t^^f 
vi^<mtif^<n>'em m% ra^j ) (m«ia) 
ry^^tcHJJP^SB^ceofiBB (W^ rani J ) {fim 
B) *JRl/-Cl»S. S^©J:5CC, 
fe©lBHW-JK(C7- y >4»*!aiSiJtH*«,fe©ffiH J: 0 E 

\ 0©J:^Cc> j«feia(cj:€>fe©-c*5©«:En 
J5!l®»©**i*-i? J: OlAl^-feffiH^^oJ: 5 ftffis^ffi 



[0004] EH^jDjtgffiH pJtfeBH© c © J: 5 «c 
gr 1 1 © J: ^ ft MJ^fe^EPBUr set 

■rsct«w*ft*>ofti. 

[0 00 5] *H!NfI¥II4. 9 4 1. OSS-^-Ct*. 
i^fe*:/ > f fe«©J1-S±©fe«c«6iE-r*(CfiSU. 
-e©fei^fe{C«®©'<;!^ hJl'^MtCafeSEn^Rtiftfe 
-C*o-C. -e©fe«Ji-fe®aifeffii5:fiatUft:fe*S 
9?-r5J:!>K:ort,i5, U*>Uft*J6. fflAr©felS^& 

ftfe©«?.*>$-cEn6'j$n. ^©fc«6. ^^snjtfetc 

few -SM*>ftfe©MS!6i:*c# ftMSi ft rj-rBlBISnfe 
»5 L/rii/c, !^K:. fcSit^iCU. «flftfe©?t?>*i3 
SSK^Jtt-S^mSift^-ftifto-CSlfcnfcD. ^ 
©A:»K:feJiSJ1-©fe©?liffi3&s?t 6 *>{cH-:>#ii{c^> 6 
?ii--igE^bUft<ft»). 9^-5JS^K:j:o-r»IS3&»&Bg'^ 
iT*5-^-rU3J5J:5fttS-^*)&ofc. CCilitt, Bg 

{tll*«> L. ft (,»Btl»BP»i ft o riltjtlS C i t ft S. 

[0006] 2 sw. ?gs©^^t*s?Wii«:^*>ns?t 

€.*»-CftC>fe©^{b©M*^.-r. 2@«. CIELAB 
^lffl©a*. b*«lK:feW*-ffiiK©fetBtB«:?&or. M 

r. 2 4{a:*^-r^'j>3f©fe^©igEg|5*^-r. »gP2 
4©rtai5©fe»Epgi|*iBj|iB-e*>j. ■5-©i1-©-&{*feJsSJ1- 
t?*«3, J5-*ij»KEnB0:F5jfiB'C*S. 2 6W. ^<D^U 
>*fem)iBt2 4«:^g|Sn€><!:C ^©J^lf^r 
Tj^-r. «2 7©S^». >*|CE-r-6fe^ra-rfe*EnBiJL.J: 

■f— :?'jV?g:S^-r, ft*i. 0fiS©aefj©fc*{c, 
-?-©CMYja*SEPBqsn'5 <!;§©»SffiL *©;5f«:S^ 

■r. 

[0007] m"^. »fi«L *f4«:M?f left 6*>«:it»n 
r-5€>©<!:*iLe>tiS. C^Lr, L*l*«:Wftf"J2 
8«:-:>lr>-C«. )WSL*©ffi«L*=50*»e>5 6«Cft 

6*iK:*tfln-rs. L3&»uft*«e.. &«^-ctt (m 

2 99!!) . »S»L* = 5 0*i6 5 2S-C±#U*^ 
a5)S*s. ijis^htaifiFi^ s^©L* = 5 2«:±i?rs 
|rrK:L* = 5 HCT*«S. 39>< br. EPIMSilfcilg*© 
fetctet^rti. «e[©^fk*i. JT* 1/ < ft«,>Bt©|gi&ii 
*-^#fmia 3 i ft ^ -caSfoti 5 . 
[0008] ftte. i«K©*miHft^a«. fe«JKO© 
«:-5i,>x©?te»36>'cftir»eo!:^'(t©B/W!)— i«Kca€fft 

[0009] 

[»SlSrW^Ti&i&©*e] 2|i:«?B©BWtt. ±^© 
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fiSr>-c. fei^©fe*im^34*«:^{b^S*^{cfeO. * 10 
[0010] ±^m<Dmmt^m<D:^'mifiii&^ip<cm 

^. 

[0011] 

CPU20<i:. *^-*-3»30<b. *^-::^'J>^'4 
0 36>6BSr>-r(,>S. hCPU20«8 0 2 8 6v>f 

Mj )2 2i:. SaSHSgZ 1 0#efj^/Wx 'J T-C*^ V 
-F:*->y-j«^y { TROMJ ) 2 4i. 

-f/^zst. :/y>dfF^-f^<2 6t«^s. 

«+-1<- F2 7*:A-b'-f>;^ FCPUZOCCTi'tXT 
^. +->J<-F2 7»-f>5'7*-X29tCj:«)«^l3 
ffi2 IKSJ^Snrui. +-!K-F1:«J.>r. aif^ 30 
»i(!iailS8 2 1 «:tSiM3ti/c-/ni'-5A^^5:»fSl* 

[0 0 1 2 ] !^;^ FCPU2 0tt7*Y Xi* F^-^ :/v ^ 
-:/F^-Y:^. *^-t7':<--^>d»r7«-;^. 
+ -»':^-f>5'7x-;<^. f6©S2^gi«>«^ilUru 

7jssn&i>. c^L./c^w. iGSPffS2 1 (cn^Tsn 

»«r>^+i'>LrRAM2 2«:»WUteO. *::-»3 0 40 
{C^jnS'&AiO. -€-©@i«©fe%linXL.fci5. -g-©!** 
3 n/cHM^^ 7* U > * 4 0 (CEnM 3-ti/c 0 T 

[00 13] 4sififisn/c:?'pi^vA#<&{ctie-3-c. 

Iilffi2 ltt*-if3 0±fc*-5-iii®*BR£-rS. jas 
11882 l«*7'-®IS?r*^4' K^-/-'<2 5«:a«U. 

•=e-5'F5-Y^-«2 5»^-i'3 0 ©Siii^tco(,ir©R 

GBfli4*RWa. RGBfiitt-r>3'7*-;^3 l*:^- 
L.^^5'3 C^ffi^Sn. -etie»©<(tW*-3»3 OT* 

[00 1 4] SittciSD-C. i!iffilaIK2 1«. 50 



';>5'4 0{cj:.sEnBa©fci6tc. ;t7^-®»*-7'';>^r 

F^'f^<2 6(C*>»«T-&. F^-<>''«2 6tt*a 

S1I!»2 1 *>6cbfefflK:a-3i>r. *5-uBlfe©«ffl* 

y;l'2 6 a Sft:l3:i^lf f—7'Jl'2 6 b tcSe-^T^l^Sn 
S. ::?''J>^^-y7l/2 6att:/>;>i»4 0«CBJB(InJt8 

•Si ^W5=--:?'Jl/2 6b»:?'U>3i4 0-CEn]©I3F5Jtg«C 
fe{C-:3(,>T©CMYfii*!Sfi^-r57"--/^U-r*S. 

fe©cMY^B**>^^•cl>■c^>J:l>. 3?>«c, 
(WT TKj ) ffi*StfJ:^{cLr«>J:c». CMYKffi 

W-f>df7a:-;^4 1J&:A-U-C:^'J>3'4 0«:S«S 
n, :/'J>;5'40rt©t^f h-7i'^^*>;42{ctStt3 

n-s. fcfr? h-r,»7'->t*y 4 2ttEnsij3ti-5gBfi*©7A 

U-cfeJcc*. tr^» F-7v:/>^'; 4 2{c+^«:;^^-7= 
-f*i*&*ft3ti*<!:. ^^-T^y^df'N, F44**fa» 

y>F-^'7 F4 4W«S4^Jtt8S©3 2<i©^f>i'S^* 
F ^ X^V^tB^r I, > S. m 1 3«J© ^Mt±X > 

©-f >f?g=£i4W-rS. ll22?iI©^X^H3:^-r-vi53i> 
i?©-^>i'?g4lltUiL/. 03?rjcr>>'XiHi±-C'/xa- 

©-oi'mnta-rs. M45ii©>^x;n*^-r:?'7i»i^ 

©-f >2'S*ttttt-rS. :/y>F'^9 F4 4#:/5f^> 

*iaa-r^i8tf©iii^*5En»JsnSct^«:. cne. 

©^X^UlJtTy F-^f^-^^y 4 2©*^-7'-5'«cS£ 
[0 0 15] 4ia«. :/y >^ F-5-Y-'<2 635iJ!taSfS 

2 1 K:litt3nfc*^-f'-3^*>6CMYK^i^:S^R■r 
^)tlIflF«:Sl^•^■•5fc^&©7^-^1'-^'r*5. 

7"S40 1t?«> yy F5-r'>'2 6(i, tr':» F-7^ 
•7'4 2rt®ASti[g <x. y) iCOt^rOR GBfii*» 
x^-^:?'S4 0 2-c». :ry F^-<A2 6ttR 

I ELAB&I^IS-C&S. cn». CIELAB^H 

-C. C I E LABfe^HF«3©^L/t,i:^^ 

3©KH«. «,>-ria(c*jc»rfc. »im3n-5fe©^u«.> 

:^*S©^<t«:-S5crSA:«>-C*5, C I EL 

A Bfe^r^»feti-?>»fi«:MbTRtitt©]^S«: b-cm 
-5)C<b*s-C#?>©T?. :/i&3gSl/-^^t,*iSStfi«J 

[00 16] X5"^r:?'S4 0 3rB. »BtS«3&JC I E 
LAB^ra©L*ftJi-Cg^%iS¥SaJ^}- (ISIS) 
TBEaSStv*. jSS. ffffiXf^-»7-S4 0 3». Xt^-^:?' 
S 4 0 2*>6©L*fii%«^WKaflF-r&C itcj: rjB 



C5) 

7 

S: :/ y > 3? -f - - :/)\^^m^y^- :^ JUCClSffl^T S C <b CC J: 

k:. JISL*= 7 0[>fiittlllS«»aL *= 2 6 CCtB^-r 

[0017] JEfflX7^*>:/S4 0 3«:*>^2^a>0;^'f^ 

€:«?nr*/cd?). >^y>i'4 0<fc9feiSv>»JSEffl«:^':> 
ossosii^fli^*' ^ n2>^<D e S k: <t 

fc. :^f-:'7^S402ri?i«l//caSfii«r:/V>5f40 

[00 18] Xf^trr>^S4 0 4"C». X^5r:/S4 0 
2. S4 0 3t?^3n/eiL* a* b ^ffiS^^^.::?' V > 

-:/;l/2 6 a^D^fflrt-r^-S^cCe, X-^^:/ :/S 4 0 5 ^ 
ji^'r. r^'y >^r"-:/>»l'2 6 aF*gt?L* a* b*lll 
3S{4g(CCDL*. a* b*]S^iaS«. ffififii<D**& 

jwsnri^sor. siKtctt-eoL*. a*. b*cc««> 

t^r -r-So — L* a* b^M'^y^Oly^'T- 
:/;U2 6a®aSHJ1-'C*r>/ct&^. > :/S 4 0 6-^. 

[0019] 6 = arctan (b Va *) 
42CD(x. y) teStC*«jM$n-5,, C 

MYffi[»«tto«r^<SiEsnrfect<. cn^) 
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<D7^-::/.rl/Cc4&jW$n/cSIBScDL*. a* b^fiiiJiiH 

EfSJ: occur feic^. 

[0020] ;^f--y:/S4 0 9-C«. F^-f ^^'^ 

(x. y) <D/ii&tc;>C(DRGBffl«r»«. — J^. l^v b 

^OFQ:£) jJri^L-CCi^iS^. X'^^:/S410^ 
YfitJi^lBSSnSo ;^'f^^^:/S4 1 irW. TfeK^*^ 

ff^ctonrbf^r h-:?t;:/y^y(D{fta (x. y) cc^t-r 

[0 02 1 ] J^r'-y::^S4 1 0. S 4 1 1 CDJUff 

JlBm€rA4a#^rfcJ:C^o X-^ :/S 4 1 2r{*. JblB 

[0 02 2] 5 0(ir^U>a?7--:/Jl/2 6 a <?:^^T"- 
>^;l/ 2 6 b cDJKfit&iS ^Ift ^)7P-^i'--hr* 

[0023] ;^f'-^::?'S50 i^«. :/y>d?4orEn 
(cj:ot:ff«c5o :**te«^rffiffl-r57'y>^ 

40 (C^Jlr^T^. CMY. Kfit<D*^:^^0-'6 4Ol^{iO6 

fit. fiPfeSScfiiO, 4. 8. 12. ...6 4):^3EngiI3tl. 
^Or 1 7ffl(^>Mfii. 1 7<l<DYffl:^PacCEPBJSn 

cn^*^ 1 7<acDCMYfiicD*)t>55>-SDltifeffl^ 
^t3if*iEP©J3n. 17X17X17 = 4. 913 

[0024] ±fB*5eaChued co1ors)«:J5n^T. ±X 
<DoItg^c^Sl^fe{BCqray va1ues):0^ C 4 8^ 

<om^&B:/3mtcwmm^<oi 7fe<D±tcHijsisns. 

50 ±iacDJ:0tt:/y>^eiacD1f>:>'U>^Ccj:Dv 



[0 02 5] 4,9 1 SfflOAr^w-C-y^t-f^aS^lfc 
^«:*5(,»-rW. 4,913 + 48 = 4,96 1 «<Da--- 
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[0026] Xy-t^TT'SSOZrtt. ClELABffi^ 

10 fco 

[0027] 



C = Q» + c»L* + c,a* + Cab* + + c.a*' + c.b*' + cL*a* + cL 

*b* + C9a*b* + CioL*" +Ciia*' + Cixb*" + CuL^^'a* + €141*3** + CisL**b* 
+ Ci5L*b*' + CiTa*'b* + Ci»a*b*' + QgL* a*b* - ( 1 ) 

M = rTb + iniL*+fnja* + mjb* + nuL** + mja** + m»b** 4 nv L*a* + ni,L 
*b* + i^a*b» + niioL** ■HiHxa*' + majb** + nii j L** a* + riH 4 L*a*' +iHi,L*'b* 
+ ini.L*b*' + iniTa*'b* + m^.a^b** + mi9L* a*b* -(2) 

Y = Yo + ViL* + Yia* + y,b* + Y4L*' + Yja** + Yeb** + y7L*a* + Y»L 
*b* + Y»a*b» + vkoL** 4^7x13*" + Yiib*" + Yu L** a* + Y14 L*a*' +Vi5L*'b* 
+ yi5L*b*' +vi7a*'b* + Vi,a*b*^ + Vx.L* a*b* (3) 



[0 02 8] ;^'f'!j^:/S 5 0 2'C^^*tf&^ 

So 

[0029] ;:^7^^:?'S5 0 3t?«. '^'^^-Y :^ • -f ^f" 
L*$A€r4''WC'r■S&^L/rL*^*^^TCiS, C 

* = 1 (»s:L*<DffiHtto^ 1 0 0 ) (osmic^m-r so 



C^"C^ie£:^iSnrv Aa* =Ab* = 3CDKra3^3iW^C 
feffiCDFgSS^ib*^:^^^^}!^^*^^^^^ (a* b* 

(omm\tm&Mi(o^'C\ fin-fe. l*= socDia^-cfej: 
-e- 1 0 oi)^h-^i 0 0) o 

[0030] ±a(D#S[«:Jn^r , :/ y > dffeJgcttS» 
S<. fflStt0*^i:^r«i:h«i[Kj:^tc^o 6 0«c I EL 

*= 10CDcl:^&I:t©Wffil>»effit?«. a* b^<D 

CCS^r*^, I^I3BltC. L*= 9 0(DJ:^3^JttSagiSl/i 
ISSfil-CC*. a* h^(Dtmm^Si^^^mif'Jy\'ifi 
:/»;>^fe«*«lW-r-5CDCC^^"C*)So U*>L/. L* 
= 5 0<D<k5actiracD»Sffi'Ctt. :/y>4ffei^«:MPa 

[003 1 ] 3e)Cc6H«:7S-rJ:^K:. SttSu-^^KO 
3©gd/y FttL*^i^^^r^.^s (50-c»L*#±cc 

* =b* = Oi— Srr4H2i^*5??fiTS. «-<D*iCv«^.. 
Hl^a* = b* = OtiJK^^M^fetcta^L. iSBcOcfc 

[00 3 2]|||S». :/y>drf'-:/Jl/tc«:ru>5?e 
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[0 03 3] ;:^-f-9:^S5 0 4t?t3:, ;^f^!»:^S50 2 

©^(csrrscMYffiB. t» :rs 5 0 1 "csijesn 

[0034] ;^5^t»:?"S5 06, S507T«. 
4. EPliPF^fiB^c&»:^-f- tr :?"S 5 0 2 rafis n:fe^ 

g|RII^K:<t-S4>tPS(artifacts)©fcJ*«C*t;Sfe©-C* 

©J: :/y y^mmc\tt.ii\.^^m^f3:^i$Lifi-:ri) > 

Xf-v:/S5 0 8m56-r-i. 30 
[0035] BlBiFFBlffi/SaH 8 HK^^-T J: 5 fttSiHiP 

©/H!»S]!ScS*K©i^*Si»SP4 7 ini— <DiiSt?35t>?>&t» 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the color printer look-up table characterized by being the color printer look-up table which offers 
the fundamental color value corresponding to the color in a device-independent color space, and the 
fundamental color value having the color value which changes smoothly to the color besides the color gamut of a 
color printer. 

[Claim 2] The color besides the color gamut of said color printer is a color printer look-up table according to 
claim 1 characterized by having the lightness which increases from the darkest value to the brightest value in 
monotone in said printer table. 

[Claim 3] Said fundamental color value is a color printer look-up table according to claim 1 characterized by 
including the fundamental color value about the color in said color printer color gamut, and the color besides the 
color gamut. 

[Claim 4] Said fundamental color value is a color printer look-up table according to claim 3 characterized by 
including the fundamental color value about the color in the color gamut of a color monitor. 
[Claim 5] Said fundamental color value about the color inside said color printer color gamut is a color printer 
look-up table according to claim 3 characterized by being set up so that it may correspond to the network color 
(associated colors) correctly. 

[Claim 6] For a hue, said fundamental color value about the color of the exterior of said color printer color gamut 
is a color printer look-up table according to claim 5 characterized by being set up so that saturation may be 
made to increase and lightness may be changed, although held. 

[Claim 7] It is a color printer driver equipped with the printer table constituted so that it might be a driver for a 
color printer, it might be the printer table which offers the fundamental color value corresponding to the color in 
a color printer color gamut, and the fundamental color value over the color besides a color printer color gamut 
and said fundamental color value about the color besides a color printer color gamut might change smoothly, a 
means receive the printing instruction of the specified color, and the control means which extract the 
fundamental color value corresponding to an assignment color from said printer table. 

[Claim 8] The color besides the color gamut of said color printer is a color printer driver according to claim 7 
characterized by having the lightness which increases from the darkest value to the brightest value in monotone 
in said printer table. 

[Claim 9] Said printer table is a color printer driver according to claim 7 characterized by including the 
fundamental color value about the color in the color gamut of a color monitor. 

[Claim 10] Said fundamental color value in said printer table about the color inside said color printer color gamut 
is a color printer driver according to claim 7 characterized by being set up so that it may correspond to the 
network color correctly. 

[Claim 1 1] For a hue, said fundamental color value in said printer table about the color of the exterior of said 
color printer color gamut is a color printer driver according to claim 7 characterized by being set up so that 
saturation may be made to increase and lightness may be changed, although held. 

[Claim 12] It is the color printer driver according to claim 7 characterized by being characterized by extracting a 
fundamental color value from the method of one as which was further equipped with the boundary table which 
offers a fundamental color value to the color besides a printer table, said control means chose the method of 
either 1 of said printer table or said boundary table as based on the directions color, and said printer table or 
said boundary table was chosen. 

[Claim 13] Said boundary table is a color printer driver according to claim 12 characterized by consisting of eels 
of the shape of a wheel centering on a lightness shaft. 

[Claim 14] For a hue, said fundamental color value in said boundary table about the color besides said printer 
color gamut is a color printer driver according to claim 12 characterized by being set up so that saturation may 
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be made to increase and lightness may be changed, although held. 

[Claim 15] In order to make the process which is the formation approach of a printer table and judges the edge 
of a color printer color gamut, the process which changes a fundamental color value into said printer table about 
the color in the edge of said color printer color gamut, and the saturation of a color increase The formation 
approach of a printer table equipped with the process which only a fixed include angle extends a transition color 
on the edge of the edge of said printer color gamut, and changes it in a printer table between the edge of said 
color printer color gamut, and the edge of said printer table. 

[Claim 16] The formation approach of the printer table according to claim 15 characterized by mapping all the 
points in the wedge field where only said fixed include angle was extended from the maximum saturation point of 
the edge of said printer color gamut on said maximum saturation point. 

[Claim 17] Said fixed include angle is the formation approach of the printer table according to claim 15 
characterized by being 15 abbreviation. 

[Claim 18] Said fundamental color value about the transition color in said pudding length bull is the formation 
approach of the printer table according to claim 1 5 characterized by being set up to the color in the color gamut 
of a color monitor. 

[Claim 19] It is the formation approach of the printer table according to claim 15 characterized by being set up 
so that it may correspond to the network color correctly [ said fundamental color value ] about the color in said 
color printer color gamut. 

[Claim 20] For a hue, said fundamental color value about the color besides said printer color gamut is the 
formation approach of the printer table according to claim 19 characterized by being set up so that saturation 
may be made to increase and lightness may be changed, although held. 

[Claim 21] The formation approach of the printer table according to claim 15 characterized by having further the 
process which creates a boundary table. 

[Claim 22] For a hue, said fundamental color value about the color in said boundary table besides said printer 
color gamut is the formation approach of the printer table according to claim 21 characterized by being set up 
so that saturation may be made to increase and lightness may be changed, although held. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment and the approach of forming and using the look- 
up table for determining a color so that a color printer may print according to the printing demand of a specific 
color. Here, with the specific color of which printing was required, the color which cannot be printed shall also be 
included by the printer. It appears, if a result by which a slight change of the color as which the color in a look- 
up table changed very smoothly, consequently was required was printed is brought with a discontinuous big Jump 
especially to these colors. Furthermore, when the lightness of these colors changes in monotone, namely. It 
prints a shadow of a color to which it becomes bright gradually, again gradually, the printed actual color also 
comes to change brightly and depression of a color which becomes dark and which is not desirable does not 
have it. 
[0002] 

[Description of the Prior Art] The usefulness of a color monitor or a color printer increasing, and the user of a 
computer looking at a full color image by the color monitor, and directing full color printing by the color printer in 
recent years is turning every day. However, the color pictures which a color printer and a color monitor form 
differ, respectively. Especially a color monitor is equipment of a luminescence mold, and formation of a color is 
performed by generally carrying out the additive mixture of colors of the light of three fundamental colors of red, 
green, and blue. On the other hand, the printed image reflects ambient light simply, and, generally the color of 
the printing image perceived through ambient light is influenced by cyanogen, a magenta, and three fundamental 
colors of the subtractive color process of yellow (sometimes, black is also contained). 
[0003] 

[Problem(s) to be Solved by the Invention] These color mixture methods differ fundamentally and the range of 
the color which can be displayed with a monitor differs from the range of the color which can be printed by the 
printer as a result. 1 Fig. is CIE1931 chromaticity diagram and shows the range of the color which can be 
displayed on a monitor (namely, "color gamut") (field A), and the range of the color which can be printed to a 
printer (namely, "color gamut") (field B). Like illustration, the range of the color which can display a monitor is 
wider than the range of the color which a printer can generally print. A monitor is equipment which emits light 
and this is because a color is displayed with the saturation of the bigger range. However, like a field 10, although 
based on a subtractive color process, a low saturation field in which the direction of a printing image has the 
color range larger than a monitor also exists. 

[0004] It was impossible to have printed a color picture which is accepted as faithful color reproduction of the 
color picture displayed before by such difference between the range which can be printed, and the range which 
can be displayed. Especially the thing for which the color of a field like the field 1 1 outside a color gamut located 
out of the field B of the color which can be printed is printed was completely impossible. Therefore, on the color 
monitor, even if it could see such a color, it was not able to be printed by the color printer. 

[0005] It faces correcting the color outside a color gamut to the color on the periphery of a printer color gamut, 
and he is the color which is in the color outside the color gamut at the shortest vector distance and which can 
be printed, and is trying to choose the color holding the color and hue of the color outside the color gamut in 
U.S. Pat. No. 4,941,038. However, since it was corrected separately, the difference among few colors in the color 
which was printed by the smoothness of a color with the poor color besides the color gamut, therefore was 
demanded turned into a big difference, and each color outside a color gamut was printed. Especially, in a certain 
case, also when the smoothness of a poor color became the un-monotone change in brightness, and it appeared, 
therefore the lightness of the color besides a color gamut would not change from dark to ** smoothly and in 
monotone and fell from ** to dark rather depending on the case, it was. The color which should appear smoothly 
and in monotone to ** serves as a dark part which does not carry out a wish in fact, either from dark, and this 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/10/25 



JP.06-225132A [DETAILED DESCRIPTION] 



2/8 ^— V? 



will appear. 

[0006] 2 Figs, show the example of change of the color to which change of lightness appears in non-nnonotone 
and which is not smooth. 2 Figs, show the sectional view projected on L* lightness shaft along a* of CIELAB 
space, and the hue side of the arbitration in b* shaft. In this 2 Fig., 24 shows the edge of the color gamut of a 
color printer. The color inside a edge 24 can be printed, and the color the outside of it is outside a color gamut, 
and, so, cannot be printed. 26 shows the boundary changed into the edge 24 of a printer color gamut in the 
interior. Each of a line 27 shows the table which gives the CMY value which should be printed in a corresponding 
color space according to the command which is going to print a color. In addition, 2 Figs, show only brightness 
value L* in case the CMY value is printed for the purpose of an illustration. 

[0007] Usually, it is thought that brightness increases to L* shaft smoothly in parallel. In this way, about the 
train 28 parallel to L* shaft, the value of brightness L* increases to 56 smoothly from L*=50. However, in a 
certain field, although brightness begins to rise from L*=50 to 52 (for example, 29 trains), however before going 
up to L*=52 of a final value, it falls in L*=51. In this way, in the color of the printed result, change of brightness 
serves as depression and the non-monotony of the dark which is not desirable, and it appears. 
[0008] In addition, a change [ un-monotone lightness ] is only a mere example of change of the color which is 
not [ about the color besides a color gamut ] smooth. 
[0009] 

[Means for Solving the Problem] In order that the purpose of this invention may cope with an above-mentioned 
problem, a printer table is offered, the color of the table changes very smoothly in the field outside a color 
gamut, and the color besides the color gamut shows a monotonous increment in lightness. According to one 
mode of this invention, a transition color is chosen from the color on the edge of the color gamut of a printer, 
and the selected color is a color which is in a fixed include angle from said transition color, without taking into 
consideration about change of lightness. Since each of said transition color is a color which is in a fixed include 
angle from the edge of a printer color gamut, the condition that it was shown in drawing 2 is not generated. 
Therefore, in lightness, a monotonous increment is shown to the color besides a color gamut which the color 
besides a color gamut comes to change smoothly, and increases in the brighter direction. 

[0010] The outline of the above-mentioned invention is to understand the essence of invention promptly. This 
invention is more completely understood by referring to detailed explanation of the following suitable example, 
and the accompanying drawing which accomplishes some of these specifications. 
[0011] 

[Example] 3 Figs, are block diagrams showing the airline printer concerning the example of this invention. Like 
illustration, the airline printer consists of the color printer 40 with the host CPU 20 and a color monitor 30. The 
host CPU 20 has the processing circuits 21, such as 80286 microprocessors, the random access memory 
("RAM") 22 which is the work area of the processing circuit 21, the read only memory ("ROM") 24 which is the 
static storage area of the processing circuit 21, the monitor driver 25, and a printer driver 26. An operator 
accesses the host CPU 20 through a keyboard 27. The keyboard 27 is connected to the processing circuit 21 by 
the interface 29. An operator performs program instruction stored in the processing circuit 21, displays a color 
picture on a monitor 30, and makes a color printer 40 print a corresponding color picture using a keyboard. 
[0012] Although the host CPU 20 has connected the disk drive, the tape drive, the color video interface, the 
color scanner interface, etc. with other peripheral devices, such equipment is not illustrated here for 
simplification of explanation. Cooperativity of such equipment is carried out to the storing program instruction 
executed in the processing circuit 21, for example, a color picture is scanned, store in RAM22, make it display on 
a monitor 30. the color of the image is processed, or a printer 40 is made to print the image processed as a 
result. 

[0013] According to the stored program instruction, the processing circuit 21 forms a color picture on a monitor 
30. The processing circuit 21 provides the monitor driver 25 with a color picture, and the monitor driver 25 
generates the RGB value about each pixel of a monitor 30. A RGB value is offered through an interface 31 to a 
monitor 30, and those values are displayed with a monitor 30. 

[0014] According to a request, the processing circuit 21 also provides a printer driver 26 with a color picture for 
printing by the color printer 40. A printer driver 26 generates a CMY value about each pixel of a color picture 
based on the color value from the processing circuit 21, A CMY value is determined according to printer table 
26a or boundary table 26b. Printer table 26a is a table which offers a CMY value about all the colors that can be 
printed to a printer 40. Boundary table 26b is a table which offers the CMY value about the color which cannot 
be printed by the printer 40. In addition, the printer table may also include the CMY value of the color in which 
some printings are impossible, in order to smooth transition to the color which cannot be printed from the color 
which can be printed. Furthermore, you may make it include a black (following "K") value. A printer 40 is 
provided with a CMYK value through an interface 41, and it is stored in the bit map memory 42 in a printer 40. 
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The bit map memory 42 may store the full bitmapped image of the image printed, or you may make it store the 
bitmapped image of a certain field or a part. If sufficient color data for the bit map memory 42 are stored, the 
color printer head 44 will go and come back to the recording paper and platen top which approached. The print 
head 44 is equipped with 32 ink jet nozzles of eight steps of vertical 4 **** in this example. All the nozzles of 
the 1st train carry out the regurgitation of the ink droplet of cyanogen. The nozzle of the 2nd train carries out 
the ink droplet of a magenta, and all the nozzles of all of discharge and the 3rd train carry out the regurgitation 
of the ink droplet of yellow. All the nozzles of the 4th train carry out the regurgitation of the ink droplet of black. 
If a print head 44 goes and comes back to a platen one time, these nozzles will be independently controlled 
according to the color data of the bit map memory 42 so that the pixel of eight lines is printed. 
[0015] 4 Figs, are the flow charts for explaining the actuation which chooses a CMYK value from the color data 
with which the processing circuit 21 was provided with the printer driver 26. At step S401, a printer driver 26 
acquires the RGB value about a certain location in a bit map 42 (x y). At step S402, a printer driver 26 forms the 
color ("it is said that it is device-independent hereafter") coordinate value for which it does not depend on 
equipment from a RGB value. Preferably, this device-independent color coordinate is a CIELAB color coordinate. 
As for this, a CIELAB color space is uniform in consciousness, and the section of the equal magnitude in a 
CIELAB color space is because it is in agreement with change of magnitude with the equal color perceived also 
in any. Furthermore, since a CIELAB color space can be made into a cylinderHike coordinate and can be seen 
about a hue or brightness, it is the intuitive color coordinate which is easy to define a color-gamut map. 
[0016] At step S403, a brightness coordinate is compressed in an extreme brightness part (plurality) on L* shaft 
of CIELAB space. In addition, it may be made to perform the compression step S403 by operating L* value from 
step S402 mathematically by storing in a printer table or a boundary table the CMY value which could perform 
directly or was corrected indirectly. Although it is desirable in some cases, in carrying out indirectly, it stores the 
value into which the printer table and boundary table was also compressed beforehand. That is, in the printer 
table and the boundary table, it is adjusted so that the value of brightness L*=99 may be equivalent to 
brightness L*=94 in fact. Similarly, the value of brightness L*=7 is equivalent to brightness L*=26 in practice. 
The central part of a brightness range, for example, the value in L*=38-90, is still un-correcting. Thereby, 
brightness can be compressed, without needing the direct compression by data manipulation. 
[0017] The compression step S403 is a step of an option. However, since it guarantees printing this step so that 
change of brightness can be perceived also by the color which has extreme brightness, it is desirable to perform 
this step for that reason. That is, it is because a monitor 30 displays a color with an emitter, so the peak price of 
the brightness of a printer 40 is restricted by the whiteness of the paper in which a color picture is formed to 
being being able to display a color with a brightness value higher than a printer 40. Furthermore, since a monitor 
30 can extinguish the light of an issue object completely, it can display a color with a brightness value lower than 
what the printer 40 printed. This is because some reflect ambient light even in the ink of black. Therefore, in 
order to ensure printing of a certain color, even when printing by the brightness of a peak price and the minimum 
value even if, it is desirable to compress the brightness value determined at step S402 into the range which can 
be printed by the printer 40. 

[0018] At step S404, it is investigated whether there are L* and a* which were generated at steps S402 and 
S403, and a b* coordinate within limits covered by printer table 26a. If that L*, a*, and b* coordinate are within 
the limits of printer table 26a, it will progress to step S405 and the CMY value which is equivalent to L*, a*, and 
b* coordinate location (this L*, a*, and b* coordinate location turn into a location nearest to that L*, a*, and b* 
in fact since only the discrete value is stored) within printer table 26a will be referred to (lookup). On the other 
hand, when printer table 26a has L*, a*, and b* coordinate out of range, it progresses to step S406 and the hue 
include angle theta is obtained from a* and b* value according to the following formula. 

[0019] theta = it progresses to arctan and (b*/a*) step S407 which carries out the lookup of the boundary table, 
and the lookup of the CMY value of the nearest location in the boundary table equivalent to the hue include 
angle theta for which it asked at brightness L* and step S306 is carried out. In any case, it progresses to step 
S408, and those CMY values are stored in the location (x y) of the bit map memory 42. As long as it is required, 
you may make it a CMY value adjust the difference of actual L* which could be corrected before storing, for 
example, was stored in these tables, a*, b* value, and the value of the request computed as mentioned above by 
interpolation processing. 

[0020] At step S409, a printer driver 26 judges whether bit map memory was completed. When bit map memory 
is not completed, it returns to step S401 and the following RGB value is acquired for the next location (x y) of 
bit map memory. On the other hand, when the whole bit map memory is completed, or when sufficient fields 
(band of die length of eight lines equivalent to eight lines of the Inkjet nozzle of a head 44 etc.) are already 
completed in bit map memory, it progresses to step S410 and a gamma correction is performed. The CMY value 
of bit map memory is adjusted by the gamma correction so that brightness may be distributed to homogeneity. 
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At step S41 1. lower color removal is performed and the black value over the location (x y) of bit map memory is 
acquired. Lower color removal of this example is performed by the simple method of choosing the minimum value 
in a CMY value and assigning the value to a black value. Then, each of a CMY value subtracts a black value and 
is adjusted. 

[0021] The sequence of steps S410 and S41 1 is not the regular thing, for example, in order to use specific color 
printing techniques, such as a continuation tone, a dither method, and an error diffusion method, it may replace 
sequence. At step S412, color printing can begin using the CMY value acquired as a result of the above- 
mentioned processing. 

[0022] 5 Figs, are the flow charts explaining the formation approach of printer table 26a and boundary table 26b. 
What is necessary is just to perform the flow procedure of illustration, when it is attached to each printer, and it 
carries out only once or the need for readjustment arises. It is more more desirable to perform the flow 
procedure of 5 Fig. to 1 set of printers, such as a printer of the same model number, only once, and to provide 
for an operator in the form of software as a part of works adjustment of a printer. 

[0023] At step S501, the color gamut or range of a color which can be printed by the printer 40 is measured, the 
very large subset of all the desirable colors that can print this by the printer 40 — or it carries out by printing a 
perfect set. For example, in the printer used by this example, each of CMY and K value is printed with 65 
gradation of the numeric value of 0-64. thus, 17 C value 0, 4, 8, and 12, i.e., numeric values, and ... 64 is printed 
and M value of 17 pieces and Y value of 17 pieces are printed similarly. All the possible combination of the CMY 
value of each of 17 these is printed, and the color patch which is 17x17x17=4,913 piece after all is made. 
[0024] the above-mentioned chromatic color (hued colors) — in addition, all possible achromatic color values 
(gray values) are printed for the achromatic color value of 48 pieces on 17 colors [ finishing / printing / already ] 
in this case. By the sampling of the above printer color gamuts, it will be understood that a pure achromatic 
color is printed vyith a chromatic color. Since reappearance of a suitable achromatic color is a desirable property 
in color reappearance even when using what for sampling, the property of printing of this pure achromatic color 
should be held. 

[0025] A color is measured about each of 4,913 color patches and 48 added gray patches in a device- 
independent color space like the above-mentioned CIELAB color space. In this way, in the last of step S501, 
about each of the combination of a 4,913+48=4,961 piece unique CMY color, L*, a*, and b* coordinate are 
measured and this specifies a printer color gamut. 

[0026] At step S502, the mathematical smoothing function for converting a CIELAB coordinate into a CMY 
coordinate is obtained. In this example, the fit by the minimum root squaring methods of the three dimension 
from CIELAB space to CMY space was chosen. That is, the multiplier of CO to CI 9 and the multiplier of mO to 
ml 9 and yO to y19 were obtained so that the best fit might be given in the sense of the minimum square to the 
color gamut measured at step S501 using the technique of fitting by the well-known minimum root squaring 
methods. 
[0027] 

= C cO+c1L*+c2a* + c3b*+c4L*2+c5a*2 + c6b*2+c7 L*a*+c8 L*b* + c9 

a*b*+c10L*3+c11a*3+c12b*3+c13L*2a*+c14 L*a*2+c15L*2b*+c16 L*b*2+c17a*2b*+c18 a*b*2+c19L* a*b* — 
(1) 

= M mO+m1L*+m2a* + m3b*+m4L*2+m5a*2 + m6b*2+m7 L*a*+m8 L*b* + m9 a*b*+m10L*3+ml 1a*3 + 
m12b*3+m13L*2a*+m14 L*a*2+m15L*2b*+m16 L*b*2+m17a*2b*+m18 a*b*2+m19L* a*b* — (2) 
= Y yO+y1L*+y2a* + y3b*+y4L*2+y5a*2 + y6b*2+y7 L*a*+y8 L*b* + y9 

a*b*+y10L*3+y11a*3+y12b*3+y13L*2a*+y14 L*a*2+yl5L*2b*+yl6 L*b*2+y1 7a*2b*+y18 a*b*2+y19L* a*b* — 

(3) 

You may make it use a certain mathematical function which changes measured value of step S401 into CMY 
coordinate space from device-independent color coordinate space (fit) at step S502. However, in order to 
remove the measurement error possibly generated at step S501 , as for the conversion (mapping) function, it is 
desirable to include data smoothing. 

[0028] Furthermore, before changing at step S502, it is desirable to carry out weighting processing on some 
points measured at step S501. For example, reappearance of suitable beige gradation is the important property 
of color printing. Therefore, it is because it is desirable to process the color which hits a beige field depending on 
the case by increasing weight from other colors, 

[0029] At step S503, a device-independent color space, i.e., a CIELAB color space, is divided at the section of 
equal size. One of such the sections is centered on L* shaft, and it includes L* shaft. Such division offers the 
printer table of a null. As for the size of a printer table, it is desirable to make it a printer color gamut included in 
addition to the color gamut of a typical color monitor. For example, it is more desirable for the printer table to 
include the color field shown by 12 generally according to drawing 1 . The size of the section of a printer table 
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must pay sufficient consideration for the storing limit of a printer table, and must be as small as possible. For 
example, it is clear that the gradation change of brightness more detailed than gradation change of a detailed 
hue or saturation is more important. If a brightness shaft is divided at the section of deltaL* = 1 (the range of 
brightness L* is 0-100), it is also decided that gradation change of sufficient brightness will be obtained. It turns 
out that such a detailed gradation change is not usually needed about a hue, but gradation change of a hue with 
the suitable section of deltaa* =deltab* = 3 is given on the other hand (the range of a* and b* is the core (L* = 
50 [ near / i.e., ]) of a brightness shaft, and is [ about ] -from 100 to +100). 

[0030] In addition to above-mentioned consideration, a printer color gamut must note not being the same, either 
to each brightness value. Especially a color gamut is small in [ in an extreme brightness region ] comparison, and 
comparatively large at the core of a brightness shaft. 6 Figs, show the typical division into the printer table of 
CIELAB space. However, the gradation change about all brightness and hues is not illustrated here for 
simplification of explanation. It is suitable for the comparatively small rectangle grid of a* and b* shaft to 
develop a printer color gamut in a comparatively low brightness value like L* = 10. Similarly, it is suitable for the 
comparatively small rectangle grid of a* and b* shaft to store a printer color gamut in a comparatively high 
brightness value like L* = 90. However, in a middle brightness value like L* = 50, the comparatively large 
rectangle grid of a* and b* shaft is required to develop a printer color gamut. 

[0031] As shown in further 6 Fig., the rectangle grid of each intensity level includes L* shaft (in 5 Figs., it is 
concentrating on L* shaft). That is, in a rectangle grid, the eel which is correctly in agreement with a* =b* = 0 
exists. The central point, a* = b* = 0 [ i.e., ], is equivalent to a pure achromatic color, and they are suitably 
reproduced as a pure achromatic color for suitable color reappearance as mentioned above. 
[0032] In practice, it is desirable that many colors are contained in a printer table rather than the printer color 
gamut, and it is most desirable to contain the color looked at by the color gamut of a typical monitor. By this, a 
printer table will make the color for a edge of a printer color gamut change smoothly in the color of a boundary 
table, and will include the transition value which saves a part for the color difference in the field besides a 
printer color gamut. 

[0033] At step 8504, C, M, and Y value are inserted in the perimeter of L* shaft of a printer table using the 
transform function called for at step S502. Corresponding to digital color printing contrastive with continuous 
tone printing, C and M which are an edge numeric value, and Y value are omitted, or are made an integral value 
by rounding off. The numeric value is contained only in the part which the whole rectangle grid of each intensity 
level is not filled numerically completely, and is known as inside of a printer color gamut. Furthermore, depending 
on a transform function, the eel on L* shaft, i.e., the point of a* = b* = 0, is not changed exactly. Rather, the 
CMY value over these points is inserted at step 8505 by determining the achromatic color of the printer 
measured at step 8501 using corresponding L* value. It is guaranteed that this does not bring a hue value to a 
pure achromatic value depending on data smoothing introduced with said transform function. 

[0034] At steps 8506 and 8507, it corrects to the color which cannot print the CMY value of a printer table. The 
color which cannot be printed is produced for the defect (artifacts) by the transform function chosen at step 
8502. For example, in the used transform function, the unsuitable field which is not in a printer color gamut like 
the field 45 of 7 Fig. is generated in a printer table. Such a defect is removed at step S506 by removing all the 
fields that have not been connected to the field of the perimeter of L* shaft. 

[0035] The color which cannot be printed is produced also from a situation as shown in 8 Fig. In 8 Fig., the sign 
47 expresses the edge of the printer color gamut to brightness value L* of arbitration. Since the ****** radial 
line from L* shaft does not cross in respect of a edge 47 and only, the printer color gamut of illustration has not 
had the convex form of a radial. Especially the radial line 48 crosses at three points, a edge 47, and 49a, 49b and 
49c. The field between 49a and 49b accomplishes the crevice of a radial, and has become the factor which 
generates the unsuitable CMY value of a printer table. Therefore, at step S507, the value of a printer table is 
corrected so that it may become a convex form at a radial. 

[0036] 9 Figs, show this process. 9 Figs, show the rectangle grid within a* to brightness value L* of arbitration, 
and b* shaft. Cels 51-55 contain the printing possible value in a printer color gamut altogether. However, since 
the radial line of an include angle theta passes along two eels (53 56) of a printer color gamut, a eel 59 is a 
concave at a radial. Therefore, a table is used as a convex form by assigning a certain CMY value to a eel 59 at 
a radial. The value holds the hue of the color (whenever [ drawing medium square / theta ]) as much as possible, 
and is chosen by choosing the saturation value nearest to the value for which it asks. In this way, in 9 Figs., the 
value of one eel in the eels 51-55 can be assigned to the value of a eel 59 depending on the eel (plurality) which 
has a nearer value in the hue value of the eels 51-55, and a saturation value. In 9 Figs., the value of C = 1, M = 
18, and Y = 14 is chosen. 

[0037] It asks for the transition color of each printer table at step 8508. 10 Figs, show signs that the CMY value 
over a transition color is chosen. Among drawing, a sign 60 is the edge of a printer color gamut, and 61 is the 
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edge of the printer table color gamut which is mostly in agreement with the edge of a typical color monitor as 
mentioned above. The color on the edge 60 of the printer color gamut in the location of the fixed include angle 
alpha is chosen from a transition color to a transition color about each of the transition color of a edge 60 and 
the field between 61. In addition, although any [ of brightness ] change may be permitted, it means that the range 
of brightness change is not limited to the threshold of arbitration. For example, although the point 64 on the 
edge 60 of a printer color gamut is chosen to the transition color 62, this is because a point 64 is in the location 
of an include angle alpha from a point 62. The point of similarly corresponding on the edge 60 of the printer color 
gamut in a location of the fixed include angle alpha like a point 66 to each point of a transition region like a point 
65 is chosen. To the transition color exceeding the maximum saturation point 67 of a printer color gamut, an 
include angle alpha is taken downward. On the contrary, to a less than 67 maximum saturation point transition 
color, an include angle alpha is taken upward like a color 69. The maximum saturation point 67 is chosen to the 
color in the wedge (wedge) field 70 which constitutes the maximum saturation points 67-2alpha. In this way, the 
total color in a wedge 70 is changed into a color 67. 

[0038] Also in order for it to become certain to bring about change of a color with smoothest edge 60 and 
transition color between 61, it is desirable to confirm whether about the saturation on the edge 60 of a printer 
color gamut, before developing the fixed include angle alpha, it increases from the minimum saturation in 
monotone, results to the maximum saturation point, and decreases in monotone to the minimum saturation. 
When change of saturation is not monotonous, whenever [ color / of the edge of a printer color gamut ] is 
corrected before fixed expansion of an include angle so that the change may be eliminated. 
[0039] If an include angle alpha is made into 15 degrees, it will have become clear that a satisfactory result is 
induced without making saturation fully increase and causing a unreasonably big change to lightness. Other 
values of alpha, for example, 10 degrees, and no less than 20 degrees are applicable. Boundary table 26b is 
created at step S509. A boundary table is formed as one wheel to each brightness value of a printer table to 
printer table 26a being formed as a rectangle grid of a* and b* shaft to each brightness value, in this way, as 
shown in 1 1 Fig., the brightness value in which a printer table exists is alike, respectively, it receives, the 
boundary table of the shape of one wheel is offered, and one boundary table is equivalent to each printer table. 
A boundary table has two or more eels, and these eels are accessed at the hue include angle theta calculated as 
follows as a function of a* and b* coordinate. 

[0040] theta = the arctan 12 (b*/a*) Fig. shows correspondence of a boundary table and a printer table. 
Boundary table 26b is a centering on a* = b* = 0 wheel-like table to printer table 26a being a rectangle grid-like 
table to brightness value of arbitration. Each eel of a boundary table is accessed the include angle theta 
within a* corresponding to a hue, and b* shaft. It has become clear that one increment equivalent to 360 eels in 
each boundary table gives gradation change of a hue appropriately experimentally. However, this is correctable 
so that it may explain with reference to 13 Figs, below. 

[0041] At step S510, the OMY value over each eel of a boundary table is chosen by the approach same with 
choosing the CMY value over the transition color of a printer table. Thus, a so-called boundary table color is 
chosen from the edge color of the printer color gamut which is in the location of the fixed include angle alpha 
(the same alpha as what was used on the printer table) from a boundary table. As mentioned above, when it is 
made to take facing up or downward by whether an include angle alpha has a boundary table color above the 
maximum printer saturation point, or it is downward and a boundary color table is in a wedge 70. it is limited to 
the maximum printer saturation point. 

[0042] At step S510, in order to check that the saturation of the color of a boundary table is changing smoothly, 
a boundary table value is investigated. This situation is explained by 13 Figs, showing the printer color gamut 70 
in brightness value L* of the arbitration of a* shaft and b* shaft. As mentioned above, the color located out of a 
printer color gamut like a color 71 is changed into the boundary color 72 of a printer color gamut, holding a hue 
include angle. In a field in which the saturation which can be printed changes quickly like a field 74 especially, a 
slight change of a hue results in a rapid change to the saturation of a boundary table. For example, if a hue 
include angle changes to theta 2 from theta 1. saturation will be comparatively large and at least change with a 
small hue will change. It looks unnaturally when saturation has such a big change, and it prints. 
[0043] Thus, in order to avoid an unnatural printing result, size of a boundary table is enlarged until a sufficiently 
detailed increment comes to appear in a hue so that saturation may change smoothly certainly. An increment of 
a boundary table repeats count of step S509 so that the CMY value of a new boundary table may be fulfilled. At 
step S51 1, the CMY value of a printer table is investigated and corrected and it ensures that CMY carries out 
color mixture to an achromatic color (L* shaft) smoothly. In detail, in a discrete intensity level, a printer table 
color is re-determined so that the printer table color near L* shaft may carry out color mixture to an achromatic 
color smoothly. 

[0044] At step S512, a printer table is completed to a rectangle. The CMY value was not inserted in the 
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transition region 61 between the field in the printer color gamut 60 of a printer table (steps S504 and S505), a 
printer color gamut, and a boundary table even at this step in more detail (step S509). At step S502, a hue 
include angle is computed about the remaining eels of a printer table like 69 of 12 Fig., and the color of a 
boundary table of a hue include angle which expresses 68 of 12 Fig. is inserted. 

[0045] At step S513, in order to compensate the Abney effect, the hue include angle of a printer table and a 
boundary table is leaped. Specifically, the CMY value (this value is memorized by the printer table and the 
boundary table at this time) over the color besides a color gamut is altogether based on expansion of a fixed 
include angle, as mentioned above in relation to step S508. However, if expansion of returning to the edge of a 
printer color gamut is performed about a color with high saturation, holding a fixed include angle, it will result in 
change to the hue perceived according to the Abney effect. For example, ********** (however, it cannot print) 
of high saturation will be changed into the purple of the lower saturation of the edge of a printer color gamut by 
expansion of a fixed include angle as mentioned above. In order to compensate this effectiveness, the hue 
include angle of a printer table and a boundary table is made to leap (you make it distorted). The CMY value over 
one hue include angle is transferred to both a printer table and a boundary table in more detail to one hue 
include angle from which others differ, and the hue perceived by the print color is held. 14 and 15 Figs, show this 
warp about the blue / purple color space field in the hue include angle theta in theta= 255 degrees to theta= 333 
degrees. 

[0046] 14 Figs, show the printer table 80 before a warp, and its printer table 81 after a warp. These printer 
tables of 14 Fig. receive brightness value L* of arbitration to the printer table of the arbitration in a* and b* 
side. The warp of perform [ about each of a printer table to L* value chosen at step S503 ] shown in 14 Fig. is 
clear. As shown in 14 Fig., blue field 82a is extended to corresponding warp blue field 82b. It is ensured that the 
CMY value printed to instruction that this prints the blue of the high saturation besides a color gamut serves as 
a color of a rather blue hue from ********. For example, if the blue 84 besides the color gamut of high 
saturation is printed according to the table 80 which is not leaped, it will turn into **********, but if it prints 
according to the leaped table 81. it will become blue. 

[0047] The CMY value of field 85a is changed into field 85b by the further hue include-angle warp (map), and it is 
changed into 86b from field 86a. The detail of conversion is as follows. 

The hue include angle of 255 degrees - 305 degrees: They are warp include-angle [255+an&| =255+0.5*ang, 
however 0<ang<50 degree. 

The hue include angle of 305 degrees - 309 degrees: They are warp include-angle [305+ang] =280+1 .25*ang, 
however 0<ang<4 degree. 

The hue include angle of 309 degrees - 333 degrees: They are warp include-angle [309+ang] =285+2*ang, 
however 0<ang<24 degree. 

In this way, 255 degrees - 280 degrees of non-leaped fields are leaped by being extended at 255 degrees - 305 
degrees of fields, and 280 degrees - 285 degrees of non-leaped fields are leaped by compressing to 305 degrees 
- 309 degrees of fields. Moreover, 285 degrees - 333 degrees of non-leaped fields are leaped by compressing to 
309 degrees - 333 degrees of fields. Although these leaped fields are maintaining the continuity, they have the 
same edge point (here 255 degrees and 333 degrees) as a non-leaped field. 

[0048] The same warp is performed also in red and cyanogen. The warp processing to red is as follows. 

The hue include angle of 10 degrees - 40 degrees: They are warp include-angle [10+ang] =10+0.5*ang, however 

0<ang<30 degree. 

The hue include angle of 40 degrees - 53 degrees: They are warp include-angle [40+ang] =25+1 .25*ang, however 
0<ang<12 degree. 

The hue include angle of 52 degrees - 76 degrees: They are warp include-angle [52+ang] =40+1.5*ang, however 
0<ang<24 degree. 

Thus, 10 degrees - 25 degrees of non-leaped fields are leaped by being extended at 10 degrees - 40 degrees of 
fields, and 25 degrees - 40 degrees of non-leaped fields are leaped by compressing to 40 degrees - 52 degrees 
of fields. Moreover, 40 degrees - 76 degrees of non-leaped fields are leaped by compressing to 52 degrees - 76 
degrees of fields. 

[0049] The warp processing to cyanogen is as follows. 

The hue include angle of 170 degrees - 195 degrees: They are warp include-angle [170+ang] =170+2.0*ang, 
however 0<ang<25 degree. 

The hue include angle of 195 degrees - 245 degrees: They are warp include-angle [195+ang] =220+0.5*ang, 
however 0<ang<50 degree. 

Thus, 170 degrees - 220 degrees of non-leaped fields are leaped by compressing to 170 degrees - 195 degrees 
of fields, and 220 degrees - 245 degrees of non-leaped fields are leaped by extending to 195 degrees - 245 
degrees of fields. 
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[0050] The same warp processing as having been carried out to the printer table is performed also about a 
boundary table, as shown in 15 Fig. Like the above-mentioned, if it prints to the blue printing instruction besides 
a color gamut like a color 87 by this processing according to a non-leaped boundary table, it will be printed as a 
hue of but if it prints according to the boundary table by which warp processing was carried out. it will 

become the color of a certainly blue hue. 

[0051] By the above-mentioned warp, since the color besides a color gamut also makes the color in a color 
gamut leap, smoothness can be held in the color in a printer table and a boundary table. Although it is possible to 
also make it leap only about the color outside a color gamut, if it carries out like this, the continuity of the color 
of the edge of a printer color gamut will worsen. Furthermore, since the color in a color gamut was made to leap 
even if, even if a color shifts, in order for the line of the hue include angle to become near mutually about the 
color in a color gamut and to separate mutually about the color besides the color gamut of high saturation, it has 
become clear experimentally that a discrepancy seldom becomes a problem. 

[0052] Although the total color in the same hue include angle is made to leap equally independently with 
saturation with an above-mentioned warp technique, it is also possible to introduce the factor based on 
saturation into a warp. In that case, the color of still higher saturation is leaped to the color of comparatively low 
saturation. At step S514. the color in the yellow field of a printer table and a boundary table is corrected so that 
the yellow field may spread. If it explains in detail, as shown in 2 Fig., it lapses into a printer color gamut with the 
very narrow pure yellow of a printer, and it will be hard to find it to a user (since the yellow range of a monitor is 
more wide). About pure yellow, since the range which can be printed is very narrow, a user will choose 
)t»ic9|c3ic3K:4c3|c*3ic3{c from dcsirod pure yellow mostly. So. a yellow field is expanded at step S514. Expansion of this 
yellow field can be performed by the warp of the following hue include angle. 

The hue include angle of 87 degrees - 91 degrees: They are warp include-angle [87+ang] =87+1 .25*ang, however 
0<ang<4 degree. 

The hue include angle of 91 degrees - 97 degrees: They are warp include-angle [91+ang] =92. however 0<ang<6 
degree. 

The hue include angle of 97 degrees - 112 degrees: They are warp include-angle [97+ang] =92+0.5*ang. however 
0<ang<15 degree. 

The hue include angle of 1 12 degrees - 132 degrees: They are warp include-angle [1 12+ang] =99.5+1 .25*ang, 
however 0<ang<20 degree. 

The hue include angle of 132 degrees - 147 degrees: They are warp include-angle [1 12+ang] =1 24.5+1. 5*ang, 
however 0<ang<15 degree. 

The computer program which performs S514 automatically is developed from the above-mentioned step S501, 
and it will be submitted in the form of a supplementary microfiche. 
[0053] ' 

[Effect of the Invention] As explained above, according to the printing approach of this invention, and equipment, 
in color printing, it can print with smoothness to altitude about the color besides a color gamut. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g 1] It is the chromaticity diagram showing the relation between the color gamut which can be printed by 
the printer, and the color gamut which can be displayed on a monitor. 

[ Drawin g 2] Drawing having shown the printer table with the sectional view of CIELAB space. 

[Drawing 3] It is the block diagram showing the airline printer in connection with this example. 

[Drawing 4] It is a flow chart explaining selection of the CMYK value of a color printer by the printer driver of 

the equipment of 3 Fig. 

[Drawing 5 a] It is a flow chart explaining the formation approach of a printer table and a boundary table. 
[Drawing 5 b] It is a flow chart explaining the formation approach of a printer table and a boundary table. 
[Draw ing 6] It is drawing showing the typical division into a printer table from a CIELAB color space. 
[ Drawin g 7] A non-connected field is drawing showing signs that it is removed from a printer table. 
[Drawing 8] It is drawing showing a concave field in the radial in a printer color gamut. 

[Drawing 9] It is drawing showing signs that a concave field is removed by forming a printer table in a radial at a 
convex form. 

[Drawing 10] In the transition region of a printer table, it is drawing showing signs that a CMY value is chosen to 
each cel. 

[ Drawing 1 1 ] It is drawing showing arrangement of a boundary table. 

[ Drawing 12] It is drawing showing the relation between the printer table in the CIELAB color space to 
brightness value L* of arbitration, and a boundary table. 

[Drawing 13] It is drawing showing the printer color gamut of a* and brightness value L* of the arbitration in b* 
shaft. 

[Drawing 14] It is drawing showing signs that a hue include angle is made to leap to a printer table. 
[Drawing 15] It is drawing showing signs that a hue include angle is made to leap to a boundary table. 
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[ D ra win g 1] 




[Drawing 2] 




[ Drawin g 3] 
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[Drawing 6] 
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[Drawing 5 a] 
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[Drawing 9] 
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[Drawing 11] 
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[Drawing 14] 
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